atoms were located from the difference Fourier synthesis but inserted at geometrically calculated positions and included in the refinement using the riding-model approximation.
CCDC1471327-1471329 contain the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 
Computational details
The single point calculations for dimeric clusters 5, 14, and (R)-12 have been carried out at DFT level of theory using the M06 functional 5 (this functional was specifically developed to describe weak dispersion forces and non-covalent interactions) with the help of Gaussian-09 6 program package. The experimental X-ray geometries were used as starting points. Two approaches were used, viz. (i) the Douglas-Kroll-Hess 2 nd order scalar relativistic calculations 7 requested relativistic core Hamiltonian were carried out using DZP-DKH basis sets 8 for all atoms; (ii) the non-relativistic calculations were carried out using a quasirelativistic Stuttgart pseudopotential that described 60 core electrons and the appropriate contracted basis set for the gold atoms 9 and the 6-311+G* basis sets for other atoms. The topological analysis of the electron density distribution with the help of the QTAIM method developed by Bader 10 has been performed by using the Multiwfn program 11 (version 3.3.4).
The Wiberg bond indices (WI) were computed by using the natural bond orbital (NBO) partitioning scheme. 12 The full geometry optimization of [AuCl 3 (CNMe)] and [AuCl(CNMe)] structures have been also carried out at DFT level of theory using the M06 functional 5 with the help of Gaussian-09 6 program package using a quasi-relativistic Stuttgart pseudopotential that described 60 core electrons and the appropriate contracted basis set for the gold atoms 9 and the 6-311+G* basis sets for other atoms. No symmetry operations have been applied and Hessian matrix was calculated analytically for the optimized structures in order to prove the location of correct minima (no imaginary frequencies). The Cartesian atomic coordinates of all model species are given in Table S3 . 
DFT calculations for model isocyanide complexes [AuCl 3 (CNMe)] and [AuCl(CNMe)]
We carried out theoretical DFT calculations (viz., geometry optimization procedure in gas and secondary (morpholine 10) and chiral amine (α-(R)-methylbenzylamine (R)-11) was studied at different conditions (i.e. varying temperature, solvent and molar ratio of the reagents).
Addition of benzophenone hydrazone to gold(III)-bound isocyanides
Therefore, when solution of one or two equiv of 9 or 10 (in dry CH 2 Cl 2 ) was added to freshly prepared 5-8 in CH 2 Cl 2 (at -74 °C), a bright orange solution was formed. When warmed to the RT, color of the solution changed to yellow and white precipitate was formed.
In each case, reaction mixture contained partially dissolved hydrochloride of the corresponding amine and product of reduction of the starting complex in solution (to 1−4, respectively) along with some yet unidentified species. However, in the ESI-MS spectra, traces of diaminocarbene species formed via nucleophilic addition of 9 or 10 to 1-4 (formed during reduction of 5-8), were detected by the ESI-MS.
To increase the life time of intermediates/products in the reaction of amines 9 or 10 with 5-8 and minimize the influence of solvent and air, we studied these reactions in dried degased aprotic nonpolar solvent (e.g. toluene, which was chosen for its relatively high ability to dissolve 5-8 and low melting temperature, i.e. ca.−95 ºC) under N 2 atmosphere at −74 °C.
When solution of 9 or emulsion of 10 in dry toluene was added to the solution of 5-8 at −74 °C, a bright orange mixture was formed. When warmed to the RT, a white precipitate of the corresponding amine hydrochloride was generated (detected by ESI-MS, IR and NMR spectroscopy). Evaporation of the solvent from a yellow solution formed after precipitation of the hydrochloride gave an oily residue which contained product of reduction of the starting complex 5-8 in solution to 1−4 along with some yet unidentified products.
When more sterically hindered and basic amine, such as α-methylbenzylamine ( The structure of (R)-12 was determined by single-crystal X-ray diffraction ( Figure S5 ).
The crystal of (R)-12 is built up from two protonated α-methylbenzylamine cations, one complexes and for non-covalent electrostatic interactions, respectively. We have defined energies for these contacts according to the procedures proposed by Espinosa et al. 26 and
Vener et al. 27 (Table S2) 
